Abstract. In order to explore the influence mechanism of micropores on the stress concentration of 2219 aluminum alloy welds, 2219 aluminum alloy was selected as the research object in this paper, and establishes the finite element model of single hole and double hole based on ANSYS finite element analysis software. The influence of the size, position and shape of the single hole and the double hole on the stress concentration of the weld. The finite element simulation results show that the stress concentration direction of a single hole is always the same as the short axis direction of the ellipse, and the maximum stress and the hole radius show a significant positive correlation between the maximum stress of the weld and the distance between the hole and the weld center And the maximum stress between the maximum stress in the X-direction of the double-hole and the width of the ligament is positively correlated and linearly related. The maximum stress and the ligament width in the Y-direction show a tendency to decrease first and then stabilize. Characteristics, the greater the width of the ligament, the greater the greater the stress.
Introduction
2219 aluminum alloy is a typical high-strength aluminum alloy, because of its low density, high strength, specific stiffness and high stiffness and corrosion resistance, etc., was selected as the preferred lightweight armored vehicles. Today, the international environment more and more serious, arms competition related to the country's main position, 2219 aluminum alloy is the preferred material of the military chemical industry, and most of the main components as a result of welding, therefore, 2219 aluminum alloy welding quality It is particularly important, by domestic and foreign experts and scholars of all ages, and carried out a lot of research, but also emerged some of the relevant results. In the domestic, Li Yanjun and others on the 2219 aluminum alloy VPTIG welding residual stress were analyzed; Zhou Li, who studied the 2219 aluminum alloy friction stir welding head defects and welding methods; Guo Ran and others studied the 2219 aluminum alloy welded joints And the tensile properties of the 2219 aluminum alloy welded joint were studied. The effects of the welding method on the mechanical properties of the welded joint of the 2219 aluminum alloy were studied. The effects of the welding method on the mechanical properties of the welded joint of the 2219 aluminum alloy were studied. The results show that the fracture behavior of 2219 aluminum alloy compound welding source and the welding joint are studied. The corrosion characteristics of 2219 aluminum alloy friction stir welding joint are studied. PENG Xing-na et al. Studied the effect of welding method on the properties and microstructure of 2219 aluminum alloy base metal. Although domestic and foreign experts and scholars on the 2219 aluminum alloy welding and other aspects of research has become more mature, but most of the weld in the neglect of micro-holes and other aspects of research, therefore, this article to 2219 aluminum alloy as the object of study, based on ANSYS The finite element analysis software explores the effect of the size, shape and position of the single hole, the size and position of the double hole on the stress concentration of the weld, and will make a good reference to the micro-damage of the 2219 aluminum alloy.
micro -hole welded joint model
Considering the influence of various factors in the welding process, there are microvoids in the weld, and the shape of the micropores presents diversity, which has caused the study of the micro-hole damage mechanism of the material. The shape of the micropores is defined as oval. The mathematical model is shown in equation (1).
Where:
is the micro-hole center coordinates, a and b, respectively, for the oval-shaped micro-hole to the half-axis length.The form of welded joints is simplified as the "sandwich" form of the base metal -weld -base material, as shown in Figure 1 . Figure 1 . Weld form Before the finite element simulation of the microvoid damage of the welded joint, the fracture form of the welded joint should be defined according to the actual situation. In this paper, the fracture model of the welded joint is studied by the experimental method. The microvoid hole is designed and stretched at the center of the weld. The experimental results show that the fracture of the welded joint does not show obvious necking the results show that the fracture form of the 2219 aluminum alloy welded joint can be defined as brittle fracture, so the finite element model of the welded joint can be considered as the linear elastic model for analysis.
finite element analysis

Effect of hole shape on stress concentration of weld
The stress concentration of the hole in the weld is mainly expressed as the influence of the hole angle on the stress concentration. The definition of the hole angle can be expressed according to the ratio of the long axis and the short axis. When the ratio is 0, it shows the microcrack, The larger the ratio of the axle and the short axis, the closer the shape of the micropores is to the circle. When the ratio is 1, the shape of the micropores is circular. Considering the shape of the hole is defined as oval, therefore, this part discusses the micro-hole along the semi-axial length ratio of the stress concentration of the weld. In addition to the shape of the micro-hole on the weld stress concentration has a greater impact, the size of the micro-hole on its impact cannot be ignored. Figure 4 shows the stress cloud of microvoids under different operating conditions. Fig. 4 (a) shows the stress cloud when the center hole is 0.5mm; Fig. 4 (b) shows the stress cloud when the hole is 0.8mm in the center; Fig. 4 (c) is the hole size of 3mm away from the center Fig. 4 (e) is a stress cloud diagram with a hole size of 0.5 mm when the hole is 4 mm away from the center position; Fig. 4 (d) is a stress cloud diagram with a hole size of 0.8 mm from the center position of Fig. 4 (f) is a stress cloud image with a hole size of 0.8 mm deviated from the center position of 4 mm. According to the stress cloud diagram in Figure 4 , the relationship between the maximum stress and the size and position is shown in Fig. It can be seen from Fig. 5 that there is a significant positive correlation between the maximum stress and the radius of the hole. The reason is that with the increase of the size of the hole, the force area of the same section decreases, resulting in stress concentration The farther away from the center, the more concentrated the stress concentration phenomenon, the reason is: the distance from the center of the farther away, said the location of the hole closer to the X and Y direction of the edge, X to The edge of the edge of the fusion line near the welding heat stress in this region is higher, the existence of holes more likely to induce nucleation, grow up to damage; Y to the edge of the weld is the outermost side of the weld due to the welding process The welding heat does not come out of time and causes the welding residual stress. At the edge of the weld, there is a large residual tensile stress, and the existence of the hole in the residual tensile stress coupling effect, resulting in more concentrated stress. 
Effect of double hole ligament width on stress concentration
During the welding process, the distribution and number of holes are random, and the ligament width between the double holes has a significant effect on the stress concentration of the holes. Figure  6 shows the stress profiles of different ligaments in different directions. Figure 6 Fig. 6 . It can be seen from Fig. 7 that there is a positive correlation between the maximum stress in the X direction and the ligament width, and the linear correlation is related. The reason is that the X direction is the direction of the tensile force, and as the ligament width gradually increases, The nucleus of the ligament region between the holes becomes narrow elongated, resulting in the maximum stress increases; the maximum stress in the Y direction and the ligament width tend to decrease first and then stabilize the final increase, the ligament width is less than 0.5mm, the maximum stress reduction rate is the fastest; the reason is: when the ligament width is less than 0.5mm, the weld received tension and make the two holes of the ligament width of the rapid narrowing, more likely to occur through the hole ; When the ligament width is greater than 2.5mm, the weld is subject to the same tensile force, the ligament area does not form an effective nucleation area, therefore, will not produce a hole through phenomenon, due to the same cross-section of the force area, Resulting in the maximum stress showing an increasing trend. 
Effects of different sizes of double holes on stress concentration
In order to maintain a single variable, the size of the hole below the constant is 0.5mm, change the size of the hole above, and explore the effect of the whole size on the stress concentration. At the same time, change the effect of the double hole on the stress concentration. The distance between the two holes, and explore the effect of the ligament width on the stress concentration.
(e) (f) Figure 8 . Stress maps of double holes with different sizes Figure 8 shows the stress profile for different whole sizes and ligament widths. Figure 8 Figures 8 (b), (d) and F) , respectively, when the whole size of 0.8mm, the ligament width were 0.25mm, 0.4mm and 0.55mm stress cloud. It can be seen from Figure 8 : the same ligament width, the larger the size of the hole, the stress concentration is more obvious; through the maximum stress obtained in Figure 8 finishing, drawing different sizes of double holes on the maximum stress of the relationship shown in Figure 9 . According to Figure 9 , it can be seen that there is a significant positive correlation between the maximum stress and the void size. The reason is that the larger the hole size is, the greater the difference between the two hole sizes is easy at the edge of the large hole The larger the nucleation and growth, the larger the size, the greater the nucleation is also easier, and ultimately the formation of cracks in the ligament region, the phenomenon of large holes to eat small holes, therefore, the maximum stress and void size between the positive correlation;
The larger the ligament width, the greater the stress the smaller the reason that the greater the ligament width, the greater the coupling between the two holes, the stress concentration will occur at the edge of each hole, resulting in ligament area stress concentration weakened. Fig.9 The relationship between the two holes with different sizes on the maximum stress
Conclusion
(1) a / b <1 stress concentration along the X direction, and the maximum stress and a / b ratio showed a significant negative correlation; b / a <1 stress concentration along the Y direction, this time, the maximum stress and b / a Of the ratio showed a significant positive correlation, and showed a linear correlation.
(2) There is a significant positive correlation between the maximum stress and the radius of the hole, and the distance from the center of the hole is small At 3 mm, the effect of the position on the maximum stress of the welding is not obvious; the void position is greater than 3 mm from the center of the weld, and the maximum stress and distance of the weld are positively correlated.
(3) When the double hole has a positive correlation between the maximum stress in the X direction and the ligament width, and the linear correlation is related to the maximum stress and the ligament width in the Y direction, When the ligament width is less than 0.5mm, the maximum stress reduction rate is the fastest; the maximum stress and the void size show a significant positive correlation, the greater the ligament width, the smaller the maximum stress.
